June 10, 1952 

V. J. BROWN E-I'AL 
SKATE WHEEL 
Filed May 28, 1949 

2,599,540 



Patented June 10, 1952 2,599,540 

'UNITED 

STATES PATENT 
2,599,540 
SKATE WHEEL 
Victor $. Brown, Newark, N. $., .a!d Harry C. 
Costell0, lIassapequa, N. y. 
Application May 28, 1949, Serial No.:95,998 
3 Claires. (CI. 30!5.7) 

1 
.Th-is invention :relu.tes te skate wheels, :d 
.more particularly £o wheels for roller skates of the 
rnk or indoor type. As commonly ruade such 
wheels consist of .an annular wo0den body ,or 
treadcutfrom hard wood, and a central bushing 
arrangement "hich traverses the b0dy:and is in- 
fended te fit -the usual bearings on which .the 
wheel .is rotatably mounted. Te support the 
wheels, the customary skate truck ssembly in- 
cludes shaft portions projecting laterally at each 
side in £he front and teur, upon each of which 
the.ball bearings are assembled and held by heir 
inner faces, in such way that the curer faces en- 
gage,and hold the bushing of the wheel. 
. Skate .wheels of this character must net only 
,satisy .high standards of precision, te be per- 
fectly grue in centering and in cylindrical curer 
contour, but should be tmusually rugged, te with- 
stand the severe conditions of use. In modern 
practice of the art of skating, involving high 
sPeeds and the rapid execution of various steps, 
turns and figures, skate wheels are constantly 
subjected te an infinite variety of shocks, stresses 
,and strains, exerted in almost all conceivable 
directions. Despite grea-t:care in their manufac- 
ture, breakage of such wheels, i. e..the wooden 
bodies, bas been a common occurrence, as well 
.as ioosening :of the wooden portion relative te its 
.mounting or bearing structurein che way or 
other. At the very least, replacement of broken 
wheels has become a serious burden .and ex- 
pense te persons pursuing ghis pastime, present 
experience being that even moderately expert 
skaters may 'expect te bave one or more skate 
wheels break during a single session. Even 
cipient loosening of the wheel body on ifs bush- 
ing is net te be tolerated, for either safety or 
effectiveness in xse of the skates. 
Te prevent Ioosening or other mis-alignment 
of the wooden wheel body on the bushing or 
Sleeve assembly by which the wheel is seated on 
the bearLugs, a wide variety of structures have 
been heretofore proposed, such as tubular mem- 
bers fcrcibly deformed or upset af their ends te 
grip the end faces of the wheel body, or bushings 
having end fianges with pins or screws penetrat- 
ing the body, or plural assemblies such as coaxial 
tubular parts threaded se as te be screwed 
gerber frein opposite ends of the wheel opening. 
Stfll another proposal has been te east locking 
ribs of low-melting, fusible metal in matg 
grooves formed in the faeing cylindrical surfaces 
of the wheel openig and an inserted, tubular 
bushing. Experienee indicates, however, that 
none of ghese proposais has effeetively solved the 
problem of preventing loosening or other mishap 
under the rigorous conditions of service, at least 
by using any structure whieh can be manufae- 
tured wi-thout inordinate expense as for elaborate, 
individual machining, fitting and finishing of. 
complex, ad sually cmbersome assemblies, 
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Indeed, it bas new been round that een lth 
the best and :most carefully ruade structures new 
available, failures and accidents occur very :fre- 
quently. It :appears, in fact, that in the course 
5 of a ïelaively short rime Of use the wheel, body 
tends to lo0sen relative te the bushing, or the 
bushing te beeome distorted relative te its en- 
elosed bearings, with the apparent result fiha.t 
sooner or luter a sudden hock or twist or:0ther 
10 distortimg force on the wheel finds a locality of 
uneven or Jmperfect support and eracks or breks 
the wheel body. 
An important object of the present .invention 
is te provide a new and mproved skate wheel, 
15 wherein the wheel body is effectively secured 
and supported, with far less danger of beaka..ge 
er other mishap than has hCetÙfÙre customarily 
been achieved. A further objeet of the inven- 
tion is te pròvide a skate wheel structure wher, e- 
20 in the wooden body portion is mounted and fim!y 
held by a bus_h-ing device in a relatively perma- 
nent manner, yet permitting a perfectly grue and 
centered relation between the Luside of the bush- 
ing and the exgerim: of the wheel and likewise, an 
2.5 accurately predetermined fit of the bushing with 
respect te the surrounded ball bearing faces or 
the like, uniformity and accuraey in the !ast- 
mentioned respeet being seldom attained in 
semblies heretofore ruade. 
0 0gher objects of the invention are te afford 
xïovel and partieularly rugged ska.te wheel .con- 
struction which may be manufaetured-at a relu, 
tively small cost-and yet with unusual precision 
of shape and dimensions and equally ]nusual 
5 uniformity of the producg in such respects. 
Te these and other .ends the present invention 
is grounded upon the diseovery that a pmfectly 
practical and remarkably effective structure may 
be provided by the combination of a rigid, wooden 
40 wheel body with a bushing member which bas 
been pressure-cas in place in the opening of the 
wheel body, .effecively lining the saine 
pletely intimate contact with the inner surface 
of the opening. A further and particular feature 
45 of the invention resides in the structure of the 
bushing as related te the assoeiated wheel body, 
in providing a compressive engagement in such 
fashion as te hold the bushing and wheel gogether 
by positive, coltinuing force exerbed, net 
50 localized points but throughout eontinuous sur- 
face p0rtion3 of the body ald most preferably by 
engagement cf .the latter in sueh regions and 
directions as afford the least possible tendeney 
of the wheel body element or amy part of'if te 
55 crack, break or yield improp_rly te the eompres 
,ive grip of the bushing. A peculiarly advan- 
tageous structure, carrying out he broader prin- 
ciples .of t!]e invention and also embodying ïea- 
gures of preferred and esp,eeially significant value, 
6 .comprises the eombinaion of a hurd wod wheel 
body, shaped with its grain g.enerlly parallel te 



the axis of rotation, and a bushing of moral pres- 
sure-cast in place te constitute u relatively rhin 
tubular structure lining the central opening of 
the wheel with perfect intimacy, and af ifs ends 
overlying and turning outward]y and rearwardly 
in conformity with an annular bead or groove 
configuration shaped or formed around the face 
of the wheel, the pressure-cast body of moral 
exerting, in ifs completed state, a strong com- 
pressive grip, especially between ifs flanges and 
also preferably in, and against the sides of, the 
described configuration of the wheel faces. As 
more fully explained ,below, mounted wheels con- 
structed in accordance with these principles have 
been round te be very durable, and remarkably 
free from breakage, cracking, or loosening even 
under hard service. 
By way ofexample, certain embodiments of 
the invention, together with arrangements illus- 
trative of one manner of rnaking if, are shown 
in the uccompanying drawings and described 
hereinbelow. 
Referring fo the drawings: 
Fig. 1 is an elevation of a wheel structure em- 
bodying the invention; 
Fig. 2 is a vertical section on line 2--2 of Fig. 1; 
Fig. 3 is a vertical section on line 3--3 of Fig. 2; 
Fig. 4 is a vertical section, taken as if on the 
line 2--2 of Fig. 1, but in the other direction and 
illustrating the complote vheel as assembled on 
the shaft of a skate truck; 
Fig. 5 is a simplifled perspective view of a com- 
pleto skate incorporating wheels of the present 
invention; 
Fige 6 is an elevation of another embodiment of 
the invention; 
lig. 7 is a vertical section on line 7--7 of Fig, 6; 
Fig. 8 is a view in vertical section and in some- 
what simplified form of one type of die casting 
apparatus suitable for use in manufacturing 
structures of the invention. 
As shown in Figs. 1 fo 4 inclusive, the impoved 
wheel structure comprises a wheel body portion 
10 and a bushing structure 12 intimately asso- 
ciated therewith. Although the portion 10 may 
for some purposes be ruade in other specific ways 
arid shapes, the illustrated element consists of a 
rigid, unitary body shaped, in the form of a 
wheel, from a single piece of hard wood, maple 
being particularly perferred, having the grain of 
the wood running parallel or substantially paral- 
lel to the wheel axis. In the specific wheel shown, 
the body 10 is a solid of revolution described by 
revo]ving a plane figure having essentially the 
shape of a rectangle, around an axis parallel to 
and spaced from a longer side of such rectangle, 
the described solid having a cylindrica] outer 
surface 15, to bear on the fioor, and a cylindrical, 
central opening 14 substantially coaxial there- 
with, indeed 'by preïerence accurately so. The 
wheel body also has essentially plane end faces 
15, 16 generally or approximately perpendicu]ar 
to the axis and rounded, as shown, ai the outer 
edges, around the surface 13. 
The end faces 15, 16 also have annular grooves 
17, 18 shaped in them respectively, in concentric 
relation fo the central opening 14 and spaced 
radially from the latter by a distance small but 
suiïîcient to provide corresponding annular ,beads 
10, 20 around the opening. In the structure 
shown, such beads are of a rounded or curved 
contour and may bave their outer surfaces or 
summits slightly recessed from the general plane 
of the faces 15, 16. 
The bushing structure 14 consists of a 

4 
single, integral body of metal, of relatively hard 
and durable composition, which is pressure-cast 
in place in the exact configuration desired, i. e. 
not only in exact and intimate conformity with 
5 the enveloped surfaces of the wheel body but 
preferably also in the precise shape and size re- 
quired for the other or exposed surfaces of the 
bushing. The bushing 12 thus comprises a tubu- 
1af, Cylindrical portion 22, engaging the entire 
10 inner surface of the opening 14 nd having af 
ifs ends outwardly extending flanges generally 
designated 2., 2 which overlap and compres- 
sively engage the wheel faces 1, 16. In the 
speciflca]ly il!ustrated device the flanges also 
1.5 include riras or skirts 2, 26, of like anmùar 
shape, which extend rearwardly, i. e. back over, 
but spaced from, the tubular part 22. The flange 
structures thus precisely conform with the bead 
or groove arrangement on each end of the 
20 wheel, the edges of the shallow skirt portions 25, 
26 engaging the bottoms of the grooves 1, 16 in 
compressive relation while the inner surface of 
each curved flange grips the contra] or inner 
side of the groove. 
25 For use with conventional ball bearing struc- 
ture, the inner surface of the tubular part 
may be smoothly cylindrical, and is precisely 
axial with the outer surface  of the wheel 
body. ]Yleans for endwise abutting the outer 
3o faces of the bearings or otherwise holding the 
wheel assembly against lateral displacement or 
thrust, may be fashioned integrally with-the 
bushing 12. Whfle spaced lugs or the like may 
In some cases be cast on the inner surface of the 
35 tubular part 22, the drawings show, for example, 
a particu!arly convenient structure embodying a 
stop ring or annular rib 2 cast as part of the 
bushing and projecting inwardly from its 
lindrical inner surface at an intermediate locality 
40 suitable for the desired mounting on the skate 
bearings. 
By extensive tests, skate wheels embodying 
the invention and ruade, for instance, essen- 
tially as shown in Figs. 1 to 4 inclusive, bave been 
45 found thoroughly satisfactory. More particu- 
larly, even after many sessions of hard skating, 
under conditions where repeated breakage of the 
wooden bodies of previously available wheels (i e. 
breakage of successively substituted wheels) has 
50 been certain to occur, the present wheels re- 
mained intact, firm and thoroughly secure, with- 
out a trace of loosening, slippage, distortion or 
mis-alignment between the wheel body and its 
mounting, i. e. the bushing 12. 
55 Although the invention is net limited to any 
particular theory or understanding as to the 
reason for the results achieved, it is af present 
be]ieved that the bushing structure, being in fact 
bonded intimately and directly to the wheel body 
6O throughout the inner surface of the opening 
constitutes a positive and fully distributed sup- 
port for such body leaving no gaps, crevices or 
unsupportod areas and thus permitting no un- 
even or unequal localization of strains and 
65 stresses. If is also believed that the continuing 
and completely distributed compressive force of 
the bushing structure may contribute materially 
to the rugged and mechanically coherent nature 
of the wheel unit. Thus the illustrated pressure- 
70 cast bushing, as by slight but effective shrinkage 
of the moral upon cooling, exerts powerïul forces 
of compression on the wooden wheel body, for 
ample particularly between the end fianges 
24 which thereby grip the corresponding annu- 
75 lar portion of the body between them with un- 



'.yitding!orc:e. 'If :is .believefl 
the :skir:ts 2 , : similar]y tend :::::blte ï ::the 
tms of the grooves I , [8 whfle :he: skir 
'hemsëlv, under the shria:ge =0f e ;metal, 
-exert a ¢orrespon'd,g .compressive :or ,'pching 
effect across :e ads 9,  0 at :1. ocalities, 
th :proiding compression beween the skits 
2,  and the tubular Dart 22 oI the bas,g. 
. tt ::s«particly:: .be noted that :the:several 
çor¢es o :.compassion, uike the :lo¢lized or 
uneven:griDs characteriic of mechacally de- 
fed :elements, aze Smoohly and iformly 
istbuted ouhou those sfaces .: edges 
o ¢he :husg 'which «exer such 
oer, by 'vlrtue of £he die cus mau of :the.de- 
.vice, :there isno ndencyor 
¢o :move : ay/from :the :inner surface 
eRg 14 (ndeed 2 adheres as:if :sck by 
 oofnl aesie)., 'Wile ny. s'ge în the 
tcess :dimensionof e nhe .¢an ;be no more 
;than miczoscopic (and negglble compared fo 
heshrinage alng:the as or radially of 
'flanges) andis ndeed believed o be compensated 
by OEhe compresve orces elsewhere exered or 
the/'pressure under wch the:casting is mae 
and :ehilled. It is believed tha in this or 2ike 
ways, the cast metallic bushing sers up terrc 
ozere on the«ooden wheel body, holding the 
wood  all rections .as thougk:under heavy, 
contuing and .ormly distributed clampi 
pressure. In :y event, the .effective bonding 
adecure ttachment be:em he bushing and 
thewhl structure are well-doated by 
the 0peratg charactisties, i. e. in that the 
heel.bo:ply does not 1oosen:relative.to the 
huing,.er:cra break .by:reason of any 
 in e :attacent 0f .he busng fo the 
'.heel, :even under :sere servioe. 
.: incat abve, :the -.bushg is preferably 
conedo.n exposed inner surface to.prece 
.sis and  DoSltion, :exact concentricity of 
suchsface with he outer, bearing, face 
the weel beg advanteously achieved in the 
ngledie casting operation by wbAch the bush- 
g is :formed and: attached. 
:ig. 4 :shows, by wayof example, one way in 
.which he wheel can bemounted on the ruck of 
-.akute, i. e. on a :shaft  which extends from 
thetruck frameor shaft support $2 af one side 
_0f thewheel ïlocation.  If will be understood tha 
theskate tck structure ie!f .my be oî con- 
 entional cotruction and is therefore not shown 
in detail, hound on the shaft  are two ball 
bearg assemblies $,-$4, separad by a :sps«cer 
:or steeve 3having a width or axial extent equal 
-to that of the spacg stop 28 of the bushiug. 
The outer end of the shaft8 is threa'ded at: fo 
receive a nut M whichmay be tightened clown fo 
lock the bearing assembly securely on the shaft, 
the ner faces 9, 9 of the ball bearings being 
thusheld between the nut  a the structure 
$2,'with 'the spacer  between them. The outer 
ruces .41, 42 of .the ballbearings are  conse- 
quence held 'ugait the respectively oposite 
acesof the bushing rib .8. So seatedon the 
bearings,the wheel assembiy is effectively mount- 
..ed for Treerotation about :the shaft ,6. 
e arraement is also çreferably such that 
the end 6f .the shaf  d the nut  are in 
.6ffect recessed (as shown) inthe openg of tle 
bushi, i. e. so that the outer end of :the shaft 
"and nut assembly is below the plane of the wheel 
Tace .16. This arraement prevents nicking or 
oher damage to the wheels of the oher skate, 
such as migh eccur when the skater happe fo 

strike one lté çagaint heï)therin 
use. Fig. 5 shows fo" (4) whes:Of,thepCët 
churacr, med on :a skate truCk, Chus 6n- 
stiuing a complete rollerskçe of :imroVed, 
5 saler aD:d more sëcure'cStraction. 
:Ys. 6 and 7 .illustate a.nother fom of the in- 
vention, whereinthe':wheel body .I f@,:bu'sh ., 
beads -I l:and I' :and other pars axe.generally 
simil,r to .corresoingly numbered:elemen :in 
10 'igs. 1 to 4 inclusive..Figs. 6 :and :7 illustra; 
. somewhat different construction of he:end flgnge 
of the bushing, :ïor example, at one face l 0'f 
oEe : wheel. Itead of the :bushing flange 
si.mDly constitu£ing a-layr of metal :embraclng 
15 thebead  $ with an onter surface 
gurution, the.bushing .metal :is hre:pzCs- 
cas :o flll the :grove $futly, e. g. to a:sur.fce 
 a fiush- with the :outer ïace I l fi o£ he ::wheel 
body. Ehis arrangemen.has:also 
20 w:ntgeous, bothïor case oï man£acturedef 
Tectiveness oï grip between the bushing and 
wheel body. Indeed, the intimate :eagement 
d cpressive .relationships hereiuabove .de- 
scribed with respect to igs. 1 o 4 .inclusive :are 
25 slmilarly believed to:characrize the structure 0i 
igs. 6 and 7. 
It may here be noted that in al1 olthe illus- 
trated emboments o£ the invtion,':the:meCal 
oï the bushing :not only closely engages the:abUt- 
30 ring surfaces oî the wooden body  I atall points, 
but' actually appearsto penetrate theminte S- 
ace irregularities or interstices in the .woofi, In 
hat no ïorcible cleaving operation (attempd 
or purposes of test) hasbeen successïul insepa- 
35 sng:even any substantial ortion of the buSh- 
ing £rom the wooden :surface which 'thelatter 
abuts. If isa]so tobe noted at the compressive 
ïorce exerd between the flanges 2, :'a  chiefly 
directed endwse of the grainoï the wcod, hëre- 
40 by the latter exhibits a maxum o£ resilience 
d aminimum tendencyo assumea :permanent 
set or deïormity und thus to become loose, under 
the fianges. Similarly since the ood bers run 
lengthwise into thcbeads 9,2, affording a high 
45 strengthfor he beads against:the" being brok 
off radially of the wheel, the pinchg or grip- 
ping effect of the curled-over par :26,:of the 
bushg aes  believed to be peculiarly secure 
against fracure or loosening o the 'beads or 
50 otherpartof the wooden body. 
While the devices herein disclosed:may be ruade 
in other ways, oDportuty is taken in:Fig. :8 
ïllustrate, .in a simDlified :manner, one specc 
orm:of apparatus and:of castg opertion.found 
5 effective £or.pressurecasting thebushing 
in and agait the wheel body. 
InYig. 8, a 'e block $fi having a recess 
vith a cylindrical wall 2 exactly fitting the 
outersurface  3 of a wooden wheel body *which 
co .may be inserted in such recess, is.arrunged to be 
closed by a reovable plute  seating in'a 
operatg.shalloW recess oî the block 
viding an inner face $ fo abut a corrëSpondg 
ace  oï the iuserted wheel, the bottom I'$ 
65 the recess $ similarly ubutting the opDosite 
wheelface I:6. A further die block I abuts:the 
ouïr ace of the pate 13so asto compress the 
latr agait the block . A pair of Slidable, 
removable cote members ,  exten through 
70 suitable openiugs Lu the blocks ,  and plate 
, and meet af a p!ane 4 within the recess 
$. The portions o the core members 2, 
there exose are conured fo provide:the ner 
tubular swïace oï the desired bushing, and hus 
75 truverse the central openg : 0f he ierted 
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wheel body, with the desired spacia! clearance 
for the bushing wall fo be cast. 
The die assemb]y also includes projecting 
fianges fo enter the grooves 17, 8 of the en- 
closed wheel body, one such annular flange 
being integral with the core member |2 and 
the other flange |50 projecting ïrom the plate 
3'4. As shown, thc core members and plate 184 
thus provide a configuration which deflnes the 
ultimately exposed surface of the bushing fo be 
cast. The edges of the flange .0,  are 
adapted fo bite into the bottoms of the grooves 
17, 18, but with radially inward c]earance of 
the groove wall, fo provide for the skirts 2., . 
The plate 134 has a groove I1 on its outer 
surface extending radialty ïrom the opening 
through which the core rnember 14 projects 
fo a lower loca]ity, where the groove 51 opens 
into a cylindrical cavity 12 which is closed at 
one end by a removable gare post member 
The gare structure, for supply o.f ruerai under 
pressure, includes a passage 14 in the die btock 
|40, opening fo the space around a gare post 
155 which projects through the cavity 52 from 
the end of the member 153, an annular recess 
being thus constituted around the post , in 
communication with the groove 
The cote member | has an axially extend- 
ing groove 157 which opens atone end fo the 
groove 151 and at the other end, as shown, to 
the space around the cote members in the open- 
ing of the wheel body I. As wilt be seen, the 
block member I effectively closes the open side 
of the groove I1, the plate 13 similarly c]osing 
the open side of the groove 57, so that these 
grooves constitute a continuing pa.sage for 
molten metal under pressure, from the gare 
structure to a locatity in the mold cavity on the 
surface of the cote. Molten metal under pres 
sure may be supptied through a conduit 
opening into the gare passage |54, from suitable 
means, which may be of conventionat structure 
and hence are not shown. The several parts 
130, 140, [42, [4 and JS of the die assembly 
are preïerab]y kept chilled, as by circulation of 
water through suitable passages, not shown. 
In making the bushing, the wheel body [ is 
inserted in the recesses 18|, and the seveïal 
ments are thon closed together, loEore particu- 
larly, the block ]4 is pressed directly against 
the core member I2 through the intermediate 
bodies of the plate [84 and the wheel ; the 
opposite cote member 144 is also pressed against 
the cote member J, and the die block 
against the outer parts of the plate I and 
thus against the block 149. Molten moral under 
tremendous pressure and conveniently aL the 
]owest temperature ai which if can be displaced 
(e. g. ai least not greatly above ifs melting point) 
is introduced through the passages [0 and 
flowing thence along the passages J, and 
fo the mold cavity (between the whee! body and 
the members [3., 144 and J), which if fi]Is 
practically instantaneously. 
Thus the body of the moral is brought into 
precise configuration desired ,îor the bushing, 
directly against the surfaces of the wheel struc- 
ture I which are fo be abutted and embraced. 
Heat is preferably continuously removed from 
the pressure-advanced moral en route fo the 
mold cavity so that the moral solidifies prac- 
tically as soon as it fills the cavity. The die 
parts are thon opened and the wheel assembly 
removed. The bushing may be broken ïrom the 
frozen supply line of moral, as af the junction 

of the grooves 151 and 157, and the rib of metal 
remaining from the short cote groove 157 may 
be machined off. 
Bushings so ruade ïuly embody the îeatures 
5 of the present invention, i. e. constituting a prac- 
tically integral unit of wheel body and bushing 
as shown in Figs. 1 to 4 and hereinabove 
described. 
While other dimensions, shapes and materials 
l0 (including other die casting alloys), may be em- 
ployed in many cases, reference is ruade fo cer- 
tain speciflc examples of wheels that have been 
found successïul. In such structuresthe wheel 
body was cut and flnished rom hard maple wood, 
] 5 fo the precise shape and size desired for the outer 
surface 8, and likewise for the opening 
though it wilt be noted that in casting the bush 
ing in place considerabte tolerance is permissi- 
ble for the size, shape and position of the open- 
2o ing 4). To suit skates commonly in use, the 
wheel body had an outside diameter of about 
2% inches, an altitude or axial length of about 
¼ inches, and a diameter of about 1 inch for 
the central opening, i. e. no greater and indeed 
z5 slight]y less than the axial extent of such open- 
ing. The grooves 7, 18 were recessed about 
/sth inch or so betow the outer faces 15, 18, 
i. e. at least th inch (or preferably more), 
be]ow the crown of the bead 
30 The cast body of metal constituting the bush- 
ing had a wall thickness throughout its tubular 
part and a]so throughout ifs flanges of about 
0.04 inch, i. e. less than oeth inch, being thus 
a relatively thin structure, yet fully strong and 
35 effective as explained above. A thin wall for 
the bushing structure is believed fo bave sub- 
stantial advantages both in manufacture and 
otherwise, a thickness of no more than about 
/sth inch being apparently pre.ferable, at least 
40 throughout the tubular portion . It may be 
noted that in no instances of the improved wheel 
assemblies, ruade for example according to the 
operation itlustrated in Fig. 8, coutd any char- 
ring or burning of the wood be detected, i. e. 
45 upon forcibly taking the structure apart for such 
examination. Th chilling and removal of heat 
from the moral in die casting the described 
bushing can apparently be accomplished so rap- 
idly and effectively (for example, in the opera- 
50 tions set forth) as to avoid damage te the wood, 
even though the temperature of the molten metat 
is well above the charring or carbonization point 
of the wood. 
If also appears important that the ruerai, 
55 e. g. the alloy, of which the bushing is ruade, be 
strong and durable, for example, such as one 
of the metals of moderate melting point now 
used for pressure or d!e casting under other cir 
cumstances, and especially as disting]shed from 
60 relatively soft, so-called fusible metals, which 
might have heretoïore been considered necessary 
(because of their very low melting points) in a 
situation involving contact of wood, i. e. heat 
impaired material, with molten metal. Particu 
65 larly good results, for instance, bave been ob 
ained with an alloy of the type known as 
"Zamak," these being alloys understood to con« 
sist chiefiy of zinc, with aluminum and other 
metals such as copper and magnesium. For ex« 
70 ample, the specific alloy "Zamak " containing 
95% zinc, 4% aluminum, 1% copper and 0.05% 
magï.esium, M. P. about 715 ° F., bas been used 
effectively, the temperature of the molten supp]y 
being kept at about 725 ° F. rather than 750 ° F. 
5 as normally recommended for such alloF. As 
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indicated, the melting point of the metal of 
which the pressure-cast bushing is ruade does 
hot need fo be lower than the charring or car- 
bonization point of. wood such as constitutes 
the wheel body; on the contrary if appears that 
any of a variety of alloys, such as the above, hav- 
ing relatively high melting points, particularly 
alloys having good qualifies for die casting and 
good hardness, tensile strength and like char- 
acteristics in the flnished state may be employed, 
in signficant preference to soft, weak or brittle 
alloys of much lower melting point. 
Wheel structures ruade in accordance with the 
principles herein set forth are not only prac- 
tical and simple to manufacture, but are charac- 
terized by ruggedness and durability, without 
sacrifice of precision in size, shape, balance and 
other qualifies essential to the true running of 
a roller ska.te wheel. The complete articles can 
be ruade in quantity ai relatively low cost and are 
believed to satisfy a long-standing need, for the 
improvement of skate wheels and skate struc- 
tures against the accidents and the frequent 
replacements that now occur. 
If is fo be understood that the invention is not 
limited to the speciflc devices herein shown and 
described, but may be carried out in other ways 
Without departure from ifs spirit. 
We claire: 
1. In a skate wheel, in combination, a rigid, 
unitary wheel body of hard wood material having 
end faces and an axial opening intersecting said 
faces, and having an annular groove in each of 
said faces spaced radially from the opening, and 
a metallic bushing seated in the opening and 
having end flanges extending outwardly over the 
end faces and rearwardly in said grooves into 
engagement with the bottoms of the latter, said 
bushing consisting essentially of a body of ruerai 
pressure cast in place against the inner surface of 
the body opening and over the end faces and 
into the grooves, said wooden wheel body having 
the grain of ifs wood running essentially axially 
of said body, said annular groove having inne_r 
and outer concentric walls, the inner wall rep- 
resenting an annular surface progressively 
turned through át least about 90 ° from the cor- 
responding end face of the body, said cast bush- 
ing being throughout an integrallF cast body of 
strong metal having a melting point higher than 
the charring point of the wood, said bushing 
compressively engaging the inner surface of said 
opening, the end faces of the body intermediate 
the opening and the grooves, and the aforesaid 
inner wall and bottom of each groove, with strong 
compression characteristic of the body of metal 
pressure cast in place, said bushing including 
integrally cast bearing abutment means pro- 
jecting inwardly of ifs central opening between 
the ends thereof, said bearing abutment means 
having a configuration provided by casting the 
metal between the opening of the body and two 
endwise abutting cote members meeting cen- 
trally of the body and shaped fo provide such 
configuration while being removable by sliding 
outwardly relative fo the cast bushing, and said 
cast bushing having a wall thickness throughout 
the surface of the body opening, except af the 
locality of said abutment means, which is hot 
more than th inch. 
2. In a skate wheel, in combination, a wheel 
body shaped of hard wood with the grain run- 
ning essentially axially of said body, and hav- 
ing a configuration approximately equal to the 
solid defined by revolution of a rectangle about 
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an axis parallel to and spaced externally from a 
longer side of said rectangle, said body thereby 
having a cylindrical outer surface, end faces, 
and a coaxial central opening, and said body hav- 
.5 ing an annular groove in each of ifs end faces 
spaced radially from the opening, and a metallic 
bushing lining said opening and having end 
flanges overlying the end faces of the body and 
re-entrant, annular skirts projecting from the 
lo flanges and seated respectively in the aforesaid 
grooves, said bushing consisting essentially of 
a body of pressure cast metal having the afore- 
said structure and intimatelF engaging and 
actly conforming with the entire inner surface 
15 of the wheel body opening and the overlaid end 
face portions and the bottoms and radially inner 
sides of the grooves, said bushing engaging said 
body parts with the close intimacy and exerting 
between ifs end flanges and between its skirts and 
20 ifs opening-lining portion the strong compression 
which is characteristic of a metallic bushing of 
the described configuration pressure cast in the 
wheel body, of metal which shrinks, upon cooling, 
into such compressure engagement. 
25 3. In a skate wheel, in combination, a wooden 
wheel body shaped from wood with the grain run- 
ning essentially axia]]y of the body, said bod, 
having end faces and a central, axially extend- 
ing opening intersecting said faces, and a metal- 
30 lic bushing comprising a tubular portion seated 
in the opening and having end flanges over- 
lapping portions of the end faces, said bushing 
consisting essentially of a body of cast metal in- 
timately engaging the entire surface of the 
35 body opening and of the overlapped end face 
portions and said flanges compressively engaging 
the wheel body and thereby exerting compression 
of the latter endwise of ifs grain between them, 
said bushing having the intimate and comptes- 
40 sive engagement with the wheel body as afore- 
said, which is characteristic of a body of metal 
pressure cast in place, in the configuration o_.f 
said bushing, said bushing being a single, 
tegral, pressure casting of strong metal having 
45 a melting point higher than the charring point 
of said wood, and said bushing having a wall 
thickness substantially throughout, of hot more 
than oe«th inch. 
50 VICTOR J. BROWN. 
HARIY C. COSTELLO. 
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